Abstract -We show that an optimal source code with cost function for code symbols can be regarded as a random number generator generating a random sequence (not necessarily a sequence of fair coin bits) as the target distribution in the sense that the normalized conditional divergence between the distribution of the generated codeword distribution and the target distribution vanishes as the block length tends to infinity.
I. INTRODUCTION
In 1998, Visweswariah et al. [l] and Han [2] have independently shown that an optimal variable-length source code can be regarded as a variable-length random number generator in the sense that the normalized divergence distance between the distribution of the generated codeword process and the uniform distribution vanishes as the block length tends to infinity.
On the other hand, as is well known, if we impose unequal costs on code symbols, it is no longer optimal to use the code which minimizes the average codeword length. Karp [3] has given an algorithm for constructing minimum-redundancy prefix codes with unequal cost symbols. Naturally, there would exist a bias in the frequency of code symbols generated by an optimal source code with cost. Can we then consider the optimal variable-length source code with cost as a variable-length nonuniform random number generator? The purpose of this study is to demonstrate that the answer to this question is "yes".
11. VARIABLE-LENGTH SOURCE CODING WITH COST Let X be a countably infinite source alphabet and y be a finite code alphabet, respectively. In the sequel all the logarithms are taken to the base K = lyl, where lyl denotes the cardinality of y. We denote the set of all non-null fi- where I,, is the random variable such that I , = m for X" E Vm.
Theorem 2 : We assume that the entropy rate of the general source X has the limit limn+, AH(X"). Let cpn : X" -+ Y* be any optimal variable-length prefix encoder in the sense that 
